Objective This study examined whether racial identity moderates the relation between pain and quality of life (QOL) in children with sickle cell disease (SCD). Methods 100 children 8-18 years of age with SCD participated during a regularly scheduled medical visit. Children completed questionnaires assessing pain, QOL, and regard racial identity, which evaluates racial judgments. Results Analyses revealed that regard racial identity trended toward significance in moderating the pain and physical QOL relation, (b ¼ À0.159, t(93) ¼ À1.821, p ¼ 0.07), where children with low pain and high regard reported greater physical QOL than children with low pain and low regard. Regard racial identity did not moderate the relation between pain and other QOL dimensions. Pain significantly predicted all dimensions of QOL and regard racial identity significantly predicted social QOL. Conclusions Racial identity may be important to consider in future research examining QOL in children with SCD.
Introduction
Sickle cell disease (SCD) is a group of autosomal recessive genetic disorders, primarily found in people of African descent. SCD affects $1 in 500 African Americans (Lemanek & Ranalli, 2009) and >89,000 children and adults have the disease in the United States (Brousseau, Panepinto, Nimmer, & Hoffmann, 2010) . SCD is characterized by the presence of abnormal beta globin gene, with HbSS being the most common and severe genotype, whereas less common genotypes are HbSC and HbS beta thalassemia (Lemanek & Ranalli, 2009) . The presence of abnormal hemoglobin genes causes red blood cells to become rigid and crescent shaped (i.e., sickle-shaped), which hinders blood flow, resulting in physical complications including vaso-occlusive pain crises (VOCs), jaundice, stroke, infection, delayed puberty, and short stature [Centers for Disease Control and Prevention (CDC), 2011 ].
Yet, the most common and debilitating symptom associated with SCD is pain (Barakat, Lash, Lutz, & Nicolaou, 2006) .
VOCs are unpredictable and occur in children with SCD about five to seven times a year, last from one to three days (Lemanek & Ranalli, 2009 ) and may require hospitalization (Shapiro et al., 1995) . In pediatric patients with SCD, common locations of pain include the legs, hips, and back (Dampier, Ely, Brodecki, & O'Neal, 2002) . Acute pain crises often interfere with academic functioning, social activities, and sleep (Gil et al., 2000; Shapiro et al., 1995) . In addition to VOCs, chronic pain related to SCD can be due to aseptic necrosis, shrinking vertebrae, and poor circulation (Ballas, 1998; Schecter, 1999) . Significant advances in the diagnosis and treatment of SCD have led to increases in the life span of patients (Eiser & Morse, 2001) , which has prompted researchers to focus on quality of life (QOL).
QOL is a multidimensional, patient-centered construct that includes several domains, such as physical, emotional, and social functioning, as well as performance of daily activities and disease-related symptoms (Panepinto, O'Mahar, DeBaun, Loberiza, & Scott, 2005; Quittner, 1998) . Based on parent report, African American children with SCD have poorer overall QOL compared to healthy African American children (Palermo, Schwartz, Drotar, & McGowan, 2002) . Research with SCD and other pediatric populations suggests that children and parents offer unique perspectives about the impact chronic illnesses may have on QOL (Eiser & Morse, 2001; Panepinto et al., 2005) . Thus, there is added value to assessing children's report of their own QOL. Research indicates that pain is a significant predictor of QOL in children with SCD (Anie, Steptoe, & Bevan, 2002) . However, psychosocial factors may buffer the relation between pain and QOL in this population (Barakat, Patterson, Daniel, & Dampier, 2008; Barbarin, Whitten, Bond, & Conner-Warren, 1999; Palermo, Riley, & Mitchell, 2008) . Racial identity may be one factor that might moderate the pain and QOL relation.
In general, cultural factors influence how children adjust to chronic illnesses (e.g., Clay, Mordhorst, & Lehn, 2002; Gurung, 2006) . The experience of pain has been found to differ based on cultural factors (Craig & Riddell, 2003; Lasch, 2000) . Differences between racial groups have been identified as one way to examine the impact of culture. For example, in adults, racial differences in pain tolerance and pain catastrophizing have been found (Forsythe, Thorn, Day, & Shelby, 2011) . Racial identity may be particularly relevant to consider in SCD given that previous findings have linked it to pain and functioning in adult patients (Barbarin & Christian, 1999) .
Racial identity has been conceptualized as a person's group or collective identity based on perceptions that they share a common heritage with a specific racial group (Chavez & Guido-DiBrito, 1999) . The Multidimensional Model of Racial Identity (MMRI; Sellers, Rowley, Chavous, Shelton, & Smith, 1997; Sellers et al., 1998) provides a framework for researchers to investigate racial identity in African Americans. The MMRI posits that racial identity is the significance and meaning people place on being a member of the Black racial group which is incorporated into their self-concept (Scottham, Sellers, & Nguyen, 2008; Sellers et al., 1998) .
In adults with SCD, racial identity has been found to be negatively associated with pain severity ratings, suggesting that positive racial identity might enhance health (Bediako, Lavender, & Yasin, 2007) . Another study found that parents' with more positive racial identity had children with SCD who had better psychological functioning (Barbarin, 1999) . As positive racial identity is associated with better psychological health (Bediako et al., 2007) , it might positively influence physical health. On the other hand, African Americans who encounter discrimination are at risk for poorer physical and mental health outcomes (e.g., Brondolo et al., 2011) , and these experiences could impact appraisals and attributions about one's race (e.g., racial identity). Although data suggest that racial identity might be an important variable in health research, no study to date has examined racial identity in African American children with SCD.
The purpose of the present study was to describe and examine racial identity in African American children with SCD and to evaluate whether it moderates the pain and QOL relation. It was hypothesized, based on the adult SCD literature, that positive racial identity would buffer the negative impact of pain on QOL. Specifically, it was expected that children experiencing pain with more positive racial identity would report better QOL than those with a less positive view of African Americans. In addition, it was expected that pain and racial identity would act as independent predictors of QOL.
Methods Participants
Participants were 100 children diagnosed with SCD ranging from 8 to 18 years of age (M ¼ 13.0 years, SD ¼ 3.2 years) and their parents who were attending a regularly scheduled outpatient SCD-related medical visit at two children's hospitals in the southeastern United States (see Table I .). All children were identified by their parents as African American or Black, more were female (53%), and 69% had HbSS (sickle cell anemia) genotype of SCD.
Most children were accompanied by their mother (85%). Parents ranged in age from 28 to 68 years (M ¼ 41.0, SD ¼ 8.1) and 99 identified as African American. Ninety-two parents reported their annual family income. Median family income for the sample ranged from $40,001 to $50,000. Parents reported 13.8 (SD ¼ 2.1 years) average years of education, and the majority (56%) were married.
One hundred and fifteen families were approached to participate. Nine families (7.8%) refused to participate. Reasons for nonparticipation included not being interested in taking part in research (n ¼ 7) and not having enough time (n ¼ 2), resulting in 106 participants enrolled. However, two children (1.9%) did not complete the main outcome measures due to time constraints, and four children were not identified as African American and did not complete the racial identity measure. These participants were removed from analyses. The final sample consisted of 100 children with SCD and their parents, resulting in an 87% participation rate.
Measures

Background Information
Parents who accompanied children for their regularly scheduled SCD-related medical visit completed a background history form. Questions included child and caregiver age, child and caregiver races or ethnicities and genders, family income, and child current disease (e.g., type of SCD and SCD-related hospitalizations) status.
Pain
The Pediatric Pain Questionnaire (PPQ; Varni, Thompson, & Hanson, 1987) was used to assess children's perceptions of pain. The PPQ is a structured measure that consists of visual analog scales (VAS) and open-ended questions. The PPQ VAS is a 100 mm horizontal line that measures present pain and worst pain in the past week. The VAS questions are anchored at each end with developmentally appropriate pain descriptions (e.g., no pain). Scores range from 0 to 100, with higher scores representing more pain. The PPQ has been deemed a ''well-established'' instrument for assessing pain in children 5-18 years of age (Cohen et al., 2008) and has demonstrated adequate reliability and validity in children with SCD (Walco & Dampier, 1990 ). An additional VAS item was added to the PPQ in order to assess chronic pain by asking children to indicate the ''general or normal pain'' they experienced in the past week. Given that pain associated with SCD is both acute and chronic (Lemanek & Ranalli, 2009 ), we took the average of the two VAS pain ratings from the PPQ and the additional item: current (pain now), acute (worst pain), and chronic (normal or general pain), in order to include a global estimate of the multiple types of pain children with SCD may experience. This average score (overall pain) was used in primary analyses. The Cronbach's alpha for the three pain ratings was 0.80.
Racial Identity
To assess children's racial identity the Multidimensional Inventory of Black Identity (MIBI; Sellers et al., 1997) was used, which consisted of 12 items from the regard scale of the measure. The MIBI regard scale assesses both private regard and public regard. Private regard refers to one's own views of African Americans and membership in that racial group (Sellers et al., 1997) . Public regard refers to one's perceptions of others views of African Americans (Sellers et al., 1997) . Children rated how strongly they agreed or disagreed with each item on a likert scale with scores ranging from 1 to 7 (1 ¼ strongly disagree to 7 ¼ strongly agree), with higher scores indicating more positive attitudes toward African Americans. The MIBI is valid and reliable in a sample of African American college students, with Cronbach's alpha for both the public and private regard scales being 0.78 (Sellers et al., 1997) . Since the MIBI was originally developed for adults, some items were modified to help children better understand them. For example, an item from the public regard scale, ''Society views Black people as an asset'' was reworded to include a synonym, ''Society views Black people as an asset (e.g., benefit).'' The revised items were then pilot tested with a patient with SCD to ensure clarity before data collection began. In this sample, internal consistency of the regard scale, which was used in primary analyses, was 0.77.
Quality of Life
The Pediatric Quality of Life Inventory (PedsQL; Varni, Seid, & Kurtin, 2001 ) was completed by children to assess their QOL. The PedsQL is a 23-item QOL measure designed for children and adolescents. The PedsQL assesses physical (eight items), emotional (five items), social (five items), and school (five items) functioning and utilizes a 5-point Likert scale (0 ¼ never a problem to 4 ¼ almost always a problem). Scores on the PedsQL are transformed to scores ranging from 0 to 100, with higher scores representing higher QOL. In addition to having specific scaled scores, the items on the PedsQL are averaged to create a total scale score. The PedsQL is valid and reliable for use with children and adolescents (Cronbach's alphas ranged from 0.68 to 0.88) (Varni, Seid, & Kurtin, 2001) and is considered ''well-established'' (Palermo, Long, Lewandowski, Drotar, Quittner, & Walker, 2008) . In this sample, Cronbach's alpha for the PedsQL total score was 0.91 and for subscales ranged from 0.69 (School) to 0.86 (Physical). The PedsQL total score and subscale scores were used in primary analyses.
Disease Severity
At the end of the medical appointment, the SCD clinic nurse who conducted vitals and performed an initial health assessment on the child during their medical visit answered one 100 mm VAS, with anchors not at all to worst possible, to assess the patient's disease severity. Nurses were instructed to indicate, ''In general, how severe would you rate this child/adolescent's sickle cell disease?'' by making a tick mark along the 100 mm line. Possible scores range from 0 to 100, with higher scores indicating greater disease severity. Previous research has demonstrated that provider ratings of disease severity via VAS are significantly correlated with objective ratings (i.e., hemoglobin levels and ER visits) in pediatric SCD (Connelly et al., 2005) and was significantly correlated with child report of pain in this study [r(100) ¼ .23, p < 0.05].
Procedures
Children scheduled to receive regular outpatient SCD-related medical care at two urban children's hospitals in a southeastern city, and their parents were informed of the study by clinic personnel and directed to receive additional information from a trained research assistant. Children with significant cognitive delays as determined by the medical staff were not eligible to participate. The trained research assistant explained the study and obtained parent consent and child assent. Before meeting with physicians, the child and parent completed measures in a quiet room in the clinic. Children completed the PPQ, MIBI, and PedsQL. Parents completed the demographic questionnaire. Children and parents were compensated ($5 gift cards) for their participation. After the completion of the clinic visit, the SCD nurse who worked with the child completed a VAS to rate the child's disease severity.
Data Analysis Plan
Preliminary analyses were conducted to determine the normative distribution of the main study variables and to examine whether there were differences between the two data collection sites. Additional analyses were conducted to examine whether there were statistically significant associations between demographic (i.e., gender, age, parent marital status, and family income), disease severity, and main outcome variables, as well as examined intercorrelations between pain, QOL, and racial identity. Hot deck imputations based on child gender and site were conducted for main variables with missing data (Myers, 2011) . As part of the primary analyses, we conducted hierarchical linear regressions to examine whether regard racial identity (regard) moderated the association between pain (overall pain) and overall QOL (PedsQL total score). Additional hierarchical regressions were also conducted to analyze the domains of QOL as the dependent variable. Main effects of overall pain and regard were examined after significant interactions were interpreted. Significant interactions between overall pain and Regard were followed up by using methods outlined by Aiken and West (1991) and Holmbeck (2002) . Covariates for each analysis were entered in Step 1. In Step 2, the centered main effects of overall pain and regard were entered. The interaction between pain and regard was then included in Step 3. Significant interactions were plotted by regressing QOL (y) on pain (x), as a function of two values of the significant moderator, Z L and Z H (i.e., 1 SD below the mean and 1 SD above the mean, respectively). Standardized B was used to calculate regression lines.
Results
Preliminary Analyses
Preliminary analyses revealed acceptable normative distributions for the main outcome variables, and descriptive statistics are presented in Table II . Information from these analyses suggests that children with SCD report similar levels of racial identity as healthy African American children (Scottham, Sellers, & Nguyen, 2008; Yip, Seaton, & Sellers, 2006) . Children across these studies report that being African American is an important part of their identity. Children's reports of pain were similar to previous studies utilizing smaller sample sizes (Graumlich, Powers, Byars, Schwarber, Mitchell, & Kalinyak, 2001; Walco & Dampier, 1990) . In addition, QOL in this sample was similar to children with SCD with no medical history of recent pain episodes (McClellan et al., 2008) , which was expected given that children in this study were attending a regularly scheduled SCD clinic visit.
Chi Correlations examining child age, disease severity, and intercorrelations between variables are presented in Table III . Results revealed that child age was significantly positively correlated with the PedsQL social scale and disease severity. Disease severity was also significantly positively associated with overall pain and negatively associated with the PedsQL total and physical scales. Therefore, child age was controlled for in analyses where the PedsQL social scale was the dependent variable, and disease severity was entered as a covariate in all primary analyses. Significant negative correlations were also found between overall pain and the PedsQL total and all subscales, with children who reported higher pain also reporting lower QOL. Regard was significantly positively correlated with the PedsQL social subscale and was approaching significance on the PedsQL total, physical, and emotional subscales.
Primary Analyses
Hierarchical regression analyses were conducted to examine whether racial identity moderates the relation between pain and QOL (see Table IV higher pain associated with lower social QOL and more positive regard racial identity associated with higher social QOL. There was no significant overall pain Â regard interaction on the PedsQL social subscale. For the PedsQL physical scale, the main effect of overall pain was significant [b ¼ À0.39, t(93) ¼ À4.46, p < 0.001], and the interaction between overall pain and regard was trending toward significance [b ¼ À0.16, t(93) ¼ À1.82, p ¼ 0.07]. Post-hoc probing was conducted to determine the direction of the potential interaction. See Figure 1 for the depiction of the interaction. From the graph, it is apparent that the effects of regard racial identity occur in the context of low pain. Therefore, children with SCD who experience low pain and high regard racial identity tend to have higher QOL compared to children with SCD who experience low pain and low regard racial identity.
Discussion
The importance of cultural factors in pediatric chronic illnesses is gaining increased attention (Boergers & Koinis Mitchell, 2010; Lescano et al., 2009; Wilson, 2009 ). Our hypothesis, that racial identity would moderate the pain and QOL relation, was partially supported. Specifically, children with SCD reporting low pain and high regard racial identity reported higher physical QOL compared to children with low pain and low regard racial identity. However, these results were trending towards significance. For children with SCD, these preliminary results indicate that racial identity may act as a protective factor and influence QOL, but more research in this area is needed.
However, the possible protective effect of racial identity was not found with every dimension of QOL. Thus, racial identity may only impact physical QOL, whereas it may not function in this way with other domains of functioning. Beyond the moderation analyses, the main effects of regard racial identity on QOL are important to consider. Positive regard racial identity was predictive of higher social QOL. This suggests that racial identity may help children with SCD function better in social situations. Yet, these results are correlational in nature and causal conclusions cannot be drawn. Future research examining regard racial identity, including private and public aspects of regard, and other cultural factors in pediatric SCD are needed to confirm these findings and identify other cultural factors that may be associated with functioning and play a protective role in children with SCD.
Consistent with previous research in children and adults with SCD (Anie et al., 2002; Fuggle et al., 1996; Palermo et al., 2002; Panepinto, O'Mahar, DeBaun, Loberiza, & Scott, 2005) , pain was a significant predictor of all dimensions of QOL, where high pain was associated with lower QOL. The link between pain and QOL can be explained in numerous ways. It is likely that pain associated with SCD influences various areas of QOL. For example, acute pain episodes are associated with significant physical symptoms that have been found to interfere with school attendance and interactions with peers (Gil et al., 2000; Shapiro et al., 1995) , which may lead to decreased QOL in the physical, social, and/or academic domains. Pain experiences may also lead to children with SCD viewing their everyday functioning more negatively, thus impacting their self-reported QOL. However, due to the correlational nature of this study, causality cannot be determined, and other explanations must be considered. It could be that children with lower QOL who experience pain may suffer additional negative impacts on their daily functioning, which thus negatively impacts QOL. Lower QOL in children with SCD may lead to negative perceptions about painful experiences, which may lead to higher pain ratings. This study found that pain and QOL are Disease severity À0.08
Step 2 0.18 0.11 6.01** Overall pain À0.33*** Regard 0.07
Step 3 0.18 0.00 0.01 Overall pain Â regard À0.01
Note. associated; however, the mechanisms through which this occurs are unclear, and further research is warranted. Despite the contributions of this study, caveats should be taken into account when interpreting results. The generalizability of the findings from this study is limited. Children in this study were attending a routine SCDrelated medical visit; thus, these findings likely do not apply to children attending nonroutine medical visits or those experiencing acute pain crises. However, it is possible different results may have been found if different measures of pain (e.g., intensity ratings and number of SCD pain crises) were utilized. Our sample was also mostly middle class so results may not generalize to children of different socioeconomic backgrounds. The results of this study are correlational in nature, and causal relations cannot be determined between the constructs of interest. For example, it may be that low QOL leads to higher pain perceptions in children with SCD. In addition, it is possible that there may be an unaccounted variable (e.g., response bias, method variance, etc.) that may be influencing the findings. Given that parents are responsible for most medical decisions and management, it is clinically important to include their report in pediatric research as it could increase our understanding of parent perceptions of the impact of the disease. In addition, our use of nurses to rate disease severity may have been biased by nurses using different criteria to assess disease severity.
Research focusing on cultural and other psychosocial variables that may buffer the impact of SCD pain on children's functioning, such as other dimensions of the MMRI model like racial centrality, is important, as it could lead to the development of culturally appropriate and acceptable interventions to improve QOL in children living with SCD. Whaley & McQueen (2010) found that utilizing an Afrocentric intervention with children 11-18 years of age led to changes in their racial identity. This intervention focused on cultural knowledge and identity development, building community relationships, acquiring self-control and social skills, and emphasized academic performance. Including aspects of interventions that promote positive views (i.e., regard) of African Americans and a sense of belonging in that ethnic group could lead to improvements in racial identity and QOL, but this would important to evaluate in future research.
Examining additional moderation and mediation models of racial identity would also be valuable for future pediatric SCD research and intervention development, as well as investigating mechanisms through which racial identity may impact perceptions of pain and QOL. For example, it is possible that a negative view about one's race may be associated with problematic cognitions about one's self and illness, which could lead to inadequate pain coping and negatively impact QOL. In addition, given that experiences of discrimination impact health perceptions in adults (Brondolo et al., 2011) , exploring how these experiences may impact the health of African American children with SCD are important lines of inquiry. Future studies focusing on children with SCD should continue to conduct culturally sensitive research and include cultural factors in study designs (Boergers & Koinis Mitchell, 2010; Clay et al., 2002; Kaslow et al., 2000; Lescano et al., 2009; Wilson, 2009) .
The impact of the family in the expression of pain, QOL, and racial identity should be considered in pediatric SCD. Families are the primary source through which children learn about pain and race (Craig & Riddell, 2003; Neblett et al., 2008) , which may impact their experience and expression of pain (Beyer & Knott, 1998) , views of chronic illness (Gurung, 2006) , and possibly diseaserelated health behaviors (e.g., adherence). Another interesting sociocultural consideration is poverty and related stressors and how they may impact the functioning of children with SCD and their families. Family income was not found to be associated with the main variables in this study; however, families who participated were mostly middle class. A more thorough examination of poverty and socioeconomic stressors would be warranted in this population, especially given previous findings that financial difficulties may impact children's adjustment to SCD . In conclusion, preliminary findings suggest that racial identity might be important to consider when examining pain and QOL in African American Figure 1 . Post-hoc probing of interaction between overall pain and regard racial identity on PedsQL physical score. PedsQL physical as a function of overall pain and regard 1 SD above and 1 SD below the mean in children with SCD.
children with SCD. Although additional work is necessary to support these novel findings, it is possible that improving racial identity in African American children may result in improvements in physical and social dimensions of QOL.
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